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On the different SoiLs where they are 
3 mtended to be Built. EE 
Which hitherto ſeems to have been a Thing not 
ſufficiently conſider d. 
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On the different CONSTRUCTIO NS of 
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IRST the Foundation intended muſt 
| be carefully bored, and the Soil brought 
up, and taken out of the Shell of the 
Tool every Foot or eighteen Inches, 

ad Ri on a Board, with the Remarks following; 
as an expert Mage Cooper now by a Cask of Sugar, 
] * A 2 when 
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when imported, to know and Jucge of the different 

| Sorts contained & RP 
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This is this Soil of. 18 Inches. 
Fg „ This of < * — 2 Feet. T0 
K* ©, This of =" 3 * . 
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And this ava be FRY till you are ſatisfied with 
the Goodneſs and F irmneſs of the Foundation : And 


if it does not prove equally firm, under each Pier 


1 


intended; it muſt by Art be made ſufficient ; Piling 
it all over, and. then incloſing it with dove-tail d Piles 


= a > of 


and Pallaplance quite round the Soil "where you pur- 


Mw) to 4 each. Pier: And may he thic 4 1 
t wigh Piles, as f. as the ture the hat : 


| may Sms 


Tux Freneb, in moſt of theis Morks and Foun- [ 
dations. of Bridges, have done it with Coffer-dams, 4 
in; order; tg dri the. Bis, within, them, This, in 4 
a, great Depth. of Water, is both hazardous and ex- 
penſire, therefore not to be recommended in all 


ales For there are. Faundarior ps. Nhig b. are very 
full of Water Springs, ang have a looſe kind [of Gra- 
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vel, called a Shingle. When Springs happen in ſuch 
2 fbil, they boil up and raiſe the Sand to a great 
Height. In ſuch a Caſe, it is very difficult to bore 
the Ground ſo as to bring up the Contents, by any 
Tool. For this Purpoſe there muſt be a Pile pre- 
pared and ſhod, having a Groove in the Side, either 
Square or Round. The Round Groove for this 
Purpoſe, may be made with the Auger that uſually 
bores the- firſt Hole in Pumps; and, when bored, 
is to be left entirely open on the Outſide. © This 
Pile is then to be driven into the Soil of the in- 
tended Foundations, as deep as you well can, and 
the Tool you bore with muſt be applied to, and 
work'd in the Groove of ſuch Pile : By which 
means, you -will- be better able to draw up the Soil 
of each Layer or Stratum of Earth in the Shell of 
your Tool ; being eſpecially careful when you draw 
it to keep the hollow Part toward the Body of the 
Pile. This is done by marking the Shank of the 
Tool with Diviſions in a proper manner... 


Tus will you obtain the Depth of each Stra- 
tum 'or TAE. of Earth by Es And at is a 
dP A moſt 


- x 
— LY — 1 * 3 
E232 9 „„ „% „ doa% 4 4 Lao þ 10 Te, 


— 2 
Sw + . 


tum of Earth from another. 2 


(6) 

moſt material Point. For if you imagine the Stra- 
tum of Gravel or any other Soil to be deeper than 
it really is, you run into an Error not eaſily reme- 
died, (and this, I am afraid, is the Caſe of the 
failing Pier of Weſtminſter Bridge.) For if you 
fink your Foundation too deep in'the Bed of Gra- 
vel, or any other Stratum, the Weight of the Pier may 
break through to, another Stratum, of a Nature more 
ſoft, near which there may poſſibly be a Spring, 
which riſing, will force away the lighter Particles of 
the Soil and cauſe in Time a Hole or Cavity under 
the Bottom of the Pier X. 


War I have here ſaid, is by no means intend- 
ed as a Reflection on any Perſons concerned in the 


Building of Vefminſter Bridge: The Misfortune 


under which they at preſent labour, might have be- 
fallen any one. As for Inftance, the Bridge over 
the River Allier, in the City of Mowlins, in the 
Bourbonois, which fell down as ſoon as the Centers 

were 


* It is found by Experience, in ſinking Cavities in the Earth, that 


the Iſſuings of Springs is not from the ſolid Strata, but from the 


Joints or Interſtices; they, being of looſer Texture, divide one Stra- 
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(97 )) 
were ſtruck, Yet every Body knows that France 


abounds with great Engineers. A Drawing of the 


Ruins of which Bridge I brought from Paris, * 
have now by me. 


Ir has been always eſteemed a Work of the ut- 
moſt Care and Attention, to lay the Foundations of 
Piers, in a great Depth of Water, as I was inform- 
ed by the moſt experienced Engineers in France, 
with whom I converſed when at Paris, being ſent 
with Admiral Knowles, for that Purpoſe. The Names 
of thoſe Gentlemen were Gautier, Gabriel, and 
Lambote, all Perſons of great Judgement and Abi- 
lities. - The latter | was principally concerned in that 
noble Edifice the Bridge of Blois. I found by their 
Friendly Inſtructions, that they did not endeavour 
to keep Works of this kind a Secret; but apprized 


2 64 3 


me of all the Diffculties chat mi ight attend. SPA! 


1 Lime, I have and 1 to 
Practice: part of the uſeful Advices they communi- 
cated, as I hope the Bridges at Brentford and Chert- 
fey, &c. are ſome ſort of Evidence. 
3 As 
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uſeful to my Country. 
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As 1 now office my Opiinjoii, not to any nth 
lar Party, but to the World in general, I ſhall eſteem 
it a Reward ſufficient, if any Hints I give are ac- 
ceptable to Men of Candour and Judgement, and 
One Advantage, I flatter my- 
ſelf; - will accrue from this Treatiſe, ſmall: as it is, as 


it may give an Idea for Repairing the Sinking Pier 
of V. eftminſter Bridge; and, for the' F uture, fet 


r o . 
\ ' 1 1197 8 


aſide che Uſe" of Coffer-dams and 8 0 T7 Ihie 


By che Method” I opal; che Piers of any Ridge 
may be prepared a Mile or two from the Place of 


erecting ſuch an Edifice, eſpecially where the Tide 


ebbs and flows: F or the Piers may be floated thi- 


ther whole, as is more fully explained in Plate II. 
and fo ſet down on a ſdund Foundation, well ſecur- 


ed, as recommended Plate I. Fig. 2. In which Caſe, 
the Piles may be cut off under Water, ſmooth and 


level, by a particular Machine, the Model of which 


may be viewed at the Place of Sale of this Pam- 
phlet, or the Author's Houſe. He hath likewiſe an 


Inſtrument, invented for driving Piles under an Arch, 


where 


(9) 
where there is no Room for a Gin to come to 
work. 


PLATE IV. explains the Uſe of the Piles, and the 
Manner of incloſing the Ground under a yielding 
Pier, under the Water, if ſuch a Cafe ſhould hap- 
pen. By it you may fee, that the Foundation of 


any Pier, in thoſe Circumſtances, __ be ſecured, if 
taken in Time. 


IN PLATE IV. is alſo exhibited a Truſs or Scaf- 
fold, that may be applied, as a Paſſage from Pier 
to Pier, over the ſinking One, to prevent and reſiſt 
the Preflure of the Arches on each Side of the fail- 
ing Pier. There is repreſented likewiſe a Barge or 
Gin under the Scaffold, to ſhew there will be Room 
ſufficient to drive Piles under the Truſs ; and it will 
give Leave for the Centers to be taken down or put 
VP, and leave the Truſs ſtill ſtanding. 


ALTHOUGH their ſhould be no 1 from the 
Preſſure of the other ſtanding Arches, yet would I 
not chooſe to truſt it without ſuch a Help; it be- 


_ B ing 


_—_— 


_—— 
— 
— N —— — 


— — — * 5 = ww . 43 wwe = 
. 
: 
w— 
o 
7 
. 


Ty 
© 
2 
— — 
* — — a8 
— 


* WS 
2 
A 
2 — — * 


2 
— — 
— 
— — 


/ 


* —— RE 
3 — 8 — — 
— — — _ . 
„ OR . 2 
* 
oO 


( ro ) 


ing of no great Charge, as, there will not be more 
than eight or ten Truſſes wanting. And I hope no 
Gentleman will be diſpleaſed at this Remark, ſince 
Experience tells us, the ſimpleſt and moſt eaſy Re- 
medies are often, if not always, the beſt. 


IT is every Man's Duty to be of as much Service 
as poſſibly he can; and if he does his Endeavour, 
his Services, though not great, may yet be fincere : 
and I hope mine will be accepted accordingly. And 
ſhould my Notions be wrong, they may be perhaps 
of Uſe to excite Men of greater Judgement and 
Abilities, to deliver their Sentiments on the ſame 
Subject. If, on the contrary, they appear agreeable 
to Reaſon, I ſhall enjoy the Satisfaction of not be- 
ing thought a uſeleſs Member of Society. 
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EXPLANATION of zbe PrArEs. 


LATE I. Fig. 1. is a Pile grooved for the 
| Boring Tool to be put down, and brought up 
in the Groove, to ſhew the different Soils it has gone 
through. Fig. 2. Is the Manner of Piling the Foun- 


dation of a Pier, and incloſing the Ground it ſtands 


on with dove-tail'd Piles. 


PLATE II. is a Stone Pier, as A. 

B is the Side or Profile of a Frame of Timber. 

CC are the Ends of two Pieces of Timber, to 
be put cloſe to the Sides of the Stone Pier, and 
are bolted through the Pieces of Timber, or Frame 
that lies croſs the Pier, as in Plate III. And a Piece 
of 4 Inches is ſpiked to the Side of them, to make 


a Cavity between the under Part of the Framing 


and the Head of the Pier, for the Irons that go 


through the Barge to turn in. 


B 2 D D 


( 12 } 


DD the prick'd Lines in Plate III. repreſent the 
Head of the Pier, on which the Frame is put. 


EE, &c. are 26 Irons that are fixed on each 
Side the Pier; 13 of them being ſcrew'd into the 
the bottom Timbers on which the Pier ſtands, and 
13 are hook'd to the Sides, and all faſten'd on the 
upper Side of the Framing that is on the Pier. 


FFF, &c. Plate II. are Pieces laid on the Frame, 
for the Barges to be fixed on, to make a Cavity 
for the Head of the Irons to be faſtened to, be- 
tween. 


G GG are the End or Section of 3 Barges, hav- 
ing two Pieces of Timber fixed to the Bottom of 


each, with 26 Irons made like a T with an Eye 
at Top, to be turned with a Handſpike, to faſten 


the Barge to the Framing at once, when all the 
other Works are fixed. N 
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Tar Iron on the other Side of the Pier, as H, 
is different: For to thoſe Piers that are prepared 
under the Shore, near the Maſon's Wharf, there are 
Eyes fixed to the Bottom of the Pier, as I I, into 
which the Irons are to be hook'd, in order to carry 
it away, and place it on its Foundation. 


K K K K repreſent the Sides and Ends of empty 


| Brewers Butts, to be applied as they ſhall be want- 


ed, in Caſe the Barges will not be ſufficient to float 
the Pier, and bear it away. 


TAE Sinking Pier of Weſiminſter Bridge weighs 
Nine Hundred Tons, within two Feet of Low Wa- 
ter. But as Portland Stone weighs leſs than two 
Thirds of its abſolute Weight in Water, which re- 
duces the Weight to leſs than Six Hundred Tons : 
It then each Barge can carry 250 Tons, 3 Barges 
will lift more than is required to float the Pier, 
beſides what the Timber of the framing will be al- 
low'd to poize. 


Tus 
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THz Boring the Holes in the Timbers on each 
Side of the Bottom of the Pier, will be done under 
Water, by means of an Iron Tube, ſomewhat 
hke a Gun-Barrel, with a Point on each Side, to 
ſtick into the Timber where the Hole is intended 
to be bored, chiefly to direct the Auger to the 
Hole again, when tis drawn up to be emptied. 
And when the Hole is finiſhed, the Iron, with 
a ſtout Wood-ſcrew at the End, is to be {crewed well 
into its Place, as at E in Plate II. 


PLATE IV. repreſents a Truſs or Scaffold, fixed 


between the next two Piers, to receive the Thruſt of 


the Arches, if they ſhould be inclined to ſpread, 


L L.L. is the Front of an Engine and Barge to 
drive Piles, and is here placed under the Truſs, to 


ſhew there is Height enough to. work it in that 


Situation. 


M is 
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M is a Pile that has a Notch of about 4 Inches, 


made to receive a Timber, wanting to be ſupported, 
in Caſe of a Failure, under Water. 


N is a Wedge Pile dove-taild into M, to be 
driven at the Back of it, when M is at its due or 
proper Depth; that is, when the Notch of M is 
over againſt the Timber it is intended to Support, 


which the Wedge Pile will then force up to its 
Bearing. 


IT is hoped that the Reader will excuſe any In- 


accuracies that in this ſmall Performance may have 
eſcaped the Notice of | 


His moſt Humble Servant, 


Horſe-Ferry, Weſtminſter, 5 
n Charles Marquand. 
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